Culture of PAEC in arginine-free medium resulted in a marked and rapid depletion in intracellular arginine concentrations, which was sustained over 24 h. At this time point arginine levels within the cells w e reduced by 50% (Fig., panel A) . More importantly, this reduction in intracellular arginine pool size was accompanied by a significant increase in putrescine transport, which was elevated 4-fold ( Fig., panel 8) . Supplementation of the arginine-free medium with 0.1 mM omithine significantly reduced, but did not abolish, the observed elevation in putrescine uptake (p<O.Ol ). Under these conditions, transport of putrescine was still 2-fold greater than in control cells. Removal of either leucine, glutamine or lysine from the culture medium also increased putrescine uptake but the effects were less than that of arginine and could not be reversed by omithine (Fig., panel 6) . It is worth noting that omithine deprivation did not increase putrescine uptake by  PAEC [7] . In contrast to PAEC, culture of HUVEC in arginine-free medium did not reduce intracellular arginine pool size (Fig., panel A) nor did it increase putrescine uptake (data not shown).
lntracellular polyamines are largely the produd of a tightly regulated biosynthetic pathway, the precursor for which is omithine [l-31. However, many cell types, including vascular endothelial cells, contain an arginase even when lacking a complete urea cycle. In these cells omithine for polyamine synthesis may be derived from arginine. In addition, vascular endothelial [4] , and other, cells possess an uptake system for polyamines which, under suitable conditions can substitute for synthesis de mvo [5, 6] . Little is know, as yet, about the regulation of polyamine transport. We have, therefore explored the effects of changes in intracellular concentrations of the putative precursor, arginine, on polyamine uptake in vascular endothelial cells.
Human umbilical vein (HUVEC) and porcine aortic (PAEC) endothelial cells were isolated and cultured as described elsmhre [4, 7] . Serum for use in arginine-free medium was dialyzed against phosphate-buffered saline (Ca* and Mgz* free) using a membrane with a M, 10 OOO cut off. Culture of PAEC in arginine-free medium resulted in a marked and rapid depletion in intracellular arginine concentrations, which was sustained over 24 h. At this time point arginine levels within the cells w e reduced by 50% (Fig., panel A) . More importantly, this reduction in intracellular arginine pool size was accompanied by a significant increase in putrescine transport, which was elevated 4-fold ( Fig., panel 8) . Supplementation of the arginine-free medium with 0.1 mM omithine significantly reduced, but did not abolish, the observed elevation in putrescine uptake (p<O.Ol ). Under these conditions, transport of putrescine was still 2-fold greater than in control cells. Removal of either leucine, glutamine or lysine from the culture medium also increased putrescine uptake but the effects were less than that of arginine and could not be reversed by omithine (Fig., panel 6) . It is worth noting that omithine deprivation did not increase putrescine uptake by PAEC [7] . In contrast to PAEC, culture of HUVEC in arginine-free medium did not reduce intracellular arginine pool size (Fig., panel A) nor did it increase putrescine uptake (data not shown).
Taken together these data suggest that putrescine transport is critically dependent on the intracellular concentration of arginine. This in tum suggests that in vascular endothelial cells arginine is the main precursor for polyamine biosynthesis. Therefore there are, potentially, two arginine-requiring pathways in these cells, the second being the conversion of arginine to nitric oxide (NO) by NO synthase [9] . This enzyme, which is constitutively present in endothelial cells, is Caz+/calmodulin-sensitive, and releases NO for short periods in response to receptor or physical stimulation [lo] . Interestingly, exposure of cultured cells to polyamines can increase intracellular calcium [11, 12] . This increase in free calcium, which appears to be dependent on polyamine uptake, may be sufficient to stimulate the release of NO and this feature is currently under investigation. This work was supported by the British Heart Foundation
